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METHOD AND DEVICE FOR ATTACHING ADHESIVE TAPE 


* — RACKGROUND OF THE INVF.NTION 


A 

1 . Field of the Invention 

5 The present invention relates to a method and a device 

for attaching an adhesive tape onto variously shaped membejrs to 
be attached, and particularly to a method and a device for 
attaching an adhesive tape such as masking tape and the like onto 
a plate-like body such as a bent vehicle window glass or the like 
10 automatically when painting, coating, chemical treatment or the 
like is given to the surface of the plate-like body. 

2 . Description of the Related Art 

Conventionally, a wide variety of methods or devices for 
automatically attaching an adhesive tape to a member to be attached 

15 have been known. Particularly, various methods or devices for 
attaching masking tapes onto surfaces of flat plate-like members 
such as substrates, or labeling machines for attaching labels to 
curved surfaces of bottles, cans, etc., are known. 
t^^^"^ example, JP-B-53-437 94 discloses a labeling machine 

20 for attaching labels onto bottles or the like. The labeling 
machine imcludes a labeling mechanism constituted by absorption 
drums for labsorbing labels from a label holder and an attaching 
drum for absorbing labels and pressing the labels onto side surface 
of bottles lor the like. In the labeling machine, the absorption 

25 drums are disposed apart from the attaching drum, each of the 
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absorption drums being provided with a receiving frame for 
reaeiving a label on the attaching drum side and in a position 
along the traveling direction of the attaching drum, and further 
provided with a member for pressing the label in the receiving 
5 framd onto the side surface of the attaching drum. 

Further, as for the machine for attaching masking tape 
to a printed board, JP-U-5-69014 discloses a masking tape 
attaching machine. This machine includes a tape support portion 
for rotatably supporting a roll-like masking tape, two tape 
10 pressing rollers disposed side by side in the tape-attaching 
direction so as to be able to individually move up and down and 
to press the fed masking tape onto the printed board, a cutter 
disposed between the two tape pressing rollers for cutting the 
tape in the state where the tape pressing roller on the tape support 
15 portion side is in the moving-up position while the other tape 
pressing roller is pressing the masking tape, and a moving means 
for moving the tape support portion, the tape pressing rollers 
and the cutter as a whole in the tape attaching direction. 

The related art-type masking and tape attaching machines 
20 have a main function that attaches tapes continuously. 

Accordingly, they are not good at partial tape attaching. In 
addition, most of mechanisms of a tape feeding unit, a cutting 
unit, and an attaching unit are integrated and disposed 
continuously, so that the posture of tape attaching is limited. 
25 On the other hand, the labeling machines have a main 
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function that attaches labels partially, and supplied paper is 
limited to paper with peeling sheet. Accordingly, there was a 
problem that it is necessary to prepare supplied paper attached 
with labels having a required size or length in advance. 

For example, the method ' disclosed in JP-B-53-43794 
eJi a method for attaching a label onto a substantially 
cylindrickl portion of a bottle, a can or the like, in which a 
label is absorbed onto an absorption drum so as to be delivered 
to an attaching drum, and paste is applied to the label absorbed 
on the attaching drum by a pasting drum. Thus, the label is 
attached tola bottle or the like. In such a manner, the number 
of times of \delivery of a label among the drums is very large. 
Further, me^s for absorbing a label onto the drums uses a vacuum. 
Accordingly,\ there is a problem that the structure and the timing 
control are so tomplicated that it is difficult to apply the method 
to such a caseWhere tape is attached onto opposite surfaces of 
a large-sized and curved plate-like body. 

On the other hand, in the machine disclosed in the above 
JP-U-5-69014, masking tape is attached onto the flat surface of 
a printed board or the like. It is therefore difficult to apply 
the machine to a case of attaching tape onto opposite surfaces 
of a curved plate-like body. 



SU MMARY OF THE INVENTION 
The present invention is intended to solve the foregoing 



problems. That is, it is an object of the invention to provide 
an simple adhesive tape attaching method and device, in which 
tape-like pieces cut in advance can be attached to a desired 
position of a member to be attached, in which various required 
size pieces of tape can be fed sequentially without using any 
peeling sheet, and in which adhesive tape pieces can be attached 
to various desired positions without being limited in its 
attaching posture and without causing bubbles or wrinkles when 
the tape pieces are attached onto the member to be attached. 

In order to achieve the above object, according to an 
aspect of the present invention, there is provided a method for 
attaching an adhesive tape includes the steps of, disposing the 
adhesive tape having an adhesive surface on a support body with 
the adhesive surface down, rolling an attaching roller having 
adhesive strength on the other not-adhesive surface of the 
adhesive tape so that the adhesive tape is transferred onto the 
attaching roller and is come into tight contact therewith, and 
rolling the attaching roller on a surface of a member to be attached 
which is located in a predetermined position so that the adhesive 
tape adhered to the attaching roller is attached onto the surface 
of the member. Respective adhesive strengths A, B and C are set 
to have a relation of A<B<C, where A designates adhesive strength 
between the adhesive surface of the adhesive tape and the support 
body, B designates adhesive strength between the not-adhesive 
surface of the adhesive tape. and the attaching roller, and C 
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designates adhesive strength between the adhesive surface of the 
adhesive tape and the member to be attached. 

According to another aspect of the present invention, 
there is provided a device for attaching an adhesive tape including, 
5 a tape cutting unit for cutting a roll-like adhesive tape into 
adhesive tape pieces, a tape feeding unit including a conveyor 
belt for conveying the adhesive tape pieces disposed thereon with 
their adhesive surfaces down so as to be in contact with the 
conveyor belt, an attaching roller having enough adhesive 
10 strength to press not-adhesive surfaces of the adhesive tape 
pieces arranged on the conveyor belt so that the adhesive tape 
pieces are transferred to come into tight contact with the 
attaching roller, and a robot for making the attaching roller 
movable and rotatable along X, Y, Z and 9 axes, 

15 

BREIF DF.qCRTPTION OF THE DRAWING S 
Fig, 1 is a main part perspective view of an embodiment 
of the present invention, for explaining a state where adhesive 
tape pieces supplied are transferred to and put into contact with 
20 an attaching roller of an attaching means; 

Fig. 2A is a partially perspective view of an embodiment 
of the present invention, for explaining a state where adhesive 
tape pieces are attached to a plate-like body; 

Fig. 2B is a partially perspective view showing a robot 
25 hand of the present invention; 
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Fig, 3 is a side view of an attaching device of the present 
invention, for explaining a state where adhesive tape pieces are 
attached to a plate-like body; 

Fig. 4A to 4C are partially schematic side views for 
5 explaining a process where adhesive tape pieces are transferred 
and put into contact with an attaching roll from a conveyor belt 
by an attaching device of the present invention; and 

Fig. 5A to 5C are partially schematic side views for 
explaining a state where adhesive tape pieces are attached onto 
10 a plate-like body from the outer circumferential surface of an 
attaching roll by an attaching device of the present invention, 

nF.TATLED DESCRTPTTON OF THE PREFERRED EMBODIMENT 
The present invention provides a method and a device 1 
15 for attaching adhesive tape pieces 2 to desired places of a 

plurality of surfaces of a member to be attached, for example, 
of opposite surfaces of a plate-like body G, or the like. An 

attaching roller 31 made of adhesive material, which is an 
attaching means 30 is provided at a tip end of a hand 5 of a robot 
20 movable and rotatable along the X, Y, Z and 9 axes. The roller 
31 is rolled while it is pressed against the not-adhesive surface 
on the upper surface side of one of the adhesive tape pieces 2 
put on a support body. Thus, the adhesive tape pieces 2 are 
transferred one by one to the attaching roller 31 and brought into 
25 tight contact therewith sequentially. Next, the robot hand 5 
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rolls the attaching roller 31 while pressing the roller 31 so that 
the adhesive tape pieces 2, 2, ... in tight contact with the outer 
circumferential surface of the attaching roller 31 are pressed 
one by one onto a plurality of places on the opposite surfaces 
of the plate-like body G positioned in a predetermined position 
by a plate-like conveyor device (not shown) , 

As shown in Fig. 1, a tape feeding device 10 provided on 
a frame 4 is constituted by a cutter 11 and a conveyor belt 12. 
Roll-like adhesive tape 2' supported by a holder 3 is fed from 
its head, and cut by the cutter 11 into pieces of a predetermined 
size successively. The conveyor belt 12 conveys adhesive tape 
pieces 2, 2, ... successively cut by the cutter 11. The adhesive 
tape pieces 2, 2, ... cut into a predetermined size are put and 
conveyed successively on a support body constituting the conveyor 
belt 12. The conveyor belt 12 has been subjected to a treatment 
for reducing its adhesive strength when the conveyor belt 12 comes 
into contact with the adhesive surfaces of the adhesive tape pieces 
'2, 2, ... in a condition that the adhesive tape pieces 2, 2 ... 
are put on the conveyor belt 12 with their adhesive surfaces down . 

--"^The conveyor belt 12 has a surface subjected to roughing 


o/ emftossing finish and coated with^ili^ony so that the adhesive 
tape plLeces 2,2,,.. are difficult to adhere to the support body 
constituting the conveyor belt 12 even if the adhesive tape pieces 
2, 2, 1.. are put on the conveyor belt 12 with their adhesive 
surfaces down. 
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The conveyor belt 12 is driven by a conveyor motor (not 
shown) to convey the adhesive tape pieces 2 cut by the cutter 11 
to the vicinities of the plate-like body G, which is a member to 
be attached, and a not-shown robot. 
5 In addition, the attaching unit 30 includes a rotatable 

attaching roller 31 attached to a plate-like spring 32 provided 
in a head portion of the robot hand 5 of the robot 100 shown in 
Fig. 2B. The attaching roller 31 can be moved and rotated 
desirably by the robot hand 5 which can move and rotate desirably 
10 along the X, Y, Z and 9 axes. Incidentally, the robot hand 5 may 
be constructed so as to be movable and rotatable along more than 
the four axes shown in Fig. 2B (for example, so as to be movable 
and rotatable along six axes) . 

?he attaching roller 31 is a kind of rubber roller using' 
15 ^siliconjdubber in its surface layer or its whole layer and having 
a smooth feurface, so that the attaching roller 31 has adherence 
in its surface . Accordingly, when the attaching roller 31 is 
rolled to bress the non-paste surfaces (not-adhesive surfaces) 
of the adhfesive tape pieces 2, 2, ... put in alignment on the 
20 conveyor b4lt 12 as shown in Fig. 4A, the adhesive tape pieces 
,2,2, ... a]ie transferred to the attaching roller 31 and brought 
into tight Aontact therewith because of the difference between 
adhesive strength B between the non-paste surface of the adhesive 
tape piece 2 knd the silicon rubber layer of the attaching roller 
25 31, and adhesive strength A between the adhesive surface of the 
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akhesive tape piece 2 and the conveyor belt 12, as shown in Figs. 
4B and 4C, 

That is, if the adhesive strength B between the attaching 
roller 31 and the non-paste surface of the adhesive tape piece 
2 is made larger than the adhesive strength A between the adhesive 
surface of the adhesive tape piece 2 and the conveyor belt 12, 
the adhesive tape piece 2 is separated from the conveyor belt 12 
and transferred to the attaching roller 31. 

Further, being dependent on the size of the adhesive tape 
pieces 2 cut by the cutter 11, the attaching roller 31 can hold 
a plurality of adhesive tape pieces 2, 2, ... aligned on the 
conveyor belt 12 sequentially so that the not-adhesive surfaces 
of the adhesive tape pieces 2,2, ... are brought into tight contact 
with the outer circumferential surface of the attaching roller 

31 without overlapping one another. 

Further, when the adhesive tape pieces 2 are attached to 
a curved surface of the plate-like body G, the plate-like spring 

32 provided in the support portion of the attaching roller 31 
follows a change of the curved surface because of the flexibility 
of the plate-like spring 32. Accordingly, there i s no fear that 
an excess pressing force of the attaching roller 31 is imparted 
to the plate-like body G to thereby damage the latter. 
Accordingly, the attaching roller 31 can remove the adhesive tape 
pieces 2 from the conveyor belt 12 and attach the adhesive tape 
pieces 2 onto the curved surface of the plate-like body G with 
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a moderate pressing force. 

Owing to this plate-like spring 32, it is possible to 
prevent excessive pressure from acting on the member to be attached 
as mentioned above. In addition, because of presence of the 

5 buffer function of the plate-like spring 32, it is not necessary 
to give teaching work to the robot accurately. Accordingly, it 
is possible to simplify the attaching unit. 

When the adhesive tape pieces 2 adhering on the outer 
circumferential surface of the attaching roller 31 is to be 

10 attached to a desired position of the plate-like body G, the 
adhesive strength C between the adhesive surface of the adhesive 
tape piece 2 and the plate-like body G which is a member to be 
attached is set to be larger than the adhesive strength B between 
the attaching roller 31 and the non-paste surface of the adhesive 

15 tape piece 2, As shown in Fig, 5A, one end side of the adhesive 
tape piece 2 adhering on the outer circumferential surface of the 
attaching roller 31 is moved to a desired position of the 
plate-like body G, Then, the adhesive tape pieces 2 adhering to 
the outer circumferential surface of the attaching roller 31 are 

20 pressed one by one onto the plate-like body G sequentially while 
the attaching roller 31 is rolled. Thus, the adhesive tape pieces 
2 are separated one by one from the outer circumferential surface 
of the attaching roller 31 as shown in Fig. 5B, Further the 
attaching roller 31 is pressed, while rolling, on the surface of 

25 the plate-like body G, the adhesive tape pieces 2 are transferred 
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one by one onto the surface of the plate-like body G and brought 
into tight contact therewith as shown in Fig. 5C. 

That is, the following relation is established: 
adhesive strength A < adhesive strength B < adhesive strength C 
5 wherein: 

adhesive strength A • • . 

adhesive strength between the adhesive surface 
(paste surface) of the adhesive tape piece 2 and 
the conveyor belt 12 
10 adhesive strength B ... 

adhesive strength between the attaching roller 31 
and the non-paste surface of the adhesive tape piece 
2 

adhesive strength C ... 
15 adhesive strength between the adhesive surface of 

the adhesive tape piece 2 and the plate-like body 
G which is a member to be attached. 
Further, the plate-like body G is conveyed by a conveyor 
unit (not shown) . The plate-like body G is supported on 
20 supporting rods 42 and 42 provided in the top portions of a pair 
of fixed supports 43 and 43 respectively and having a predetermined 
height . 

Vn addition, an absorption unit 20 is provided at least 
one'placdof either one or both sides of each of the fixed supports 
25 43 and 43\so that the absorption surface of an absorption pad 21 
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Is made to face up and the absorption surface is disposed in the 
dosition having substantially the same height as that of the 
supporting rod 42. Accordingly, the absorption pad 21 absorbs 
the lower surface of the plate-like body G and fixes the plate-like 
bo^y G. 

I Although the tape feeding unit 10 is designed to feed the 
adhesive tape pieces 2 obtained by cutting the roll-like adhesive 
tape 2' by the cutter 11 onto the conveyor belt 12, adhesive tape 
may be cut into pieces of a predetermined size in advance, put 
on peeling sheet in tight contact therewith and formed into a roll 
shape . Accordingly, the cut pieces are supplied onto the conveyor 
belt 12 while the adhesive tape pieces are separated from the 
peeling sheet. 

As the support body, a rotary-type disc rotatable in 
accordance with the feed timing of the adhesive tape pieces 2 may 
be used instead of the conveyor belt 12, or a belt constituted 
by meshes may be used. Further, a fixed pedestal or the like may 
be used. 

The robot 100 may be an articulated multiaxial robot or 
a double housing orthogonal robot. 

The direction of the conveyor belt 12 conveying the 
adhesive tape pieces 2 is not limited to a direction perpendicular 
to the direction of conveying the plate-like body G as shown in 
Fig. 1, but the conveyor belt 12 may be in any position and in 
any direction so long as the vicinity of the head of the conveyor 


belt 12 comes into the range in which the robot hand 5 can operate. 

The conveyance surface is not limited to be horizontal but may 
be inclined more or less. 

Although the spring 32 provided in the support portion 
f the attaching roller 31 is constituted by a plate-like flexible 
spring, any spring may be used so long as it has enough force to 
restore itself to its original shape after transformation- For 
example, a coil-like flexible metal pipe may be replaced by the 
plate-like spring. Alternatively, the attaching roller 31 may 
be provided at the head of a not-flexible rigid member through 
a coil spring so as to compress and transform the coil spring when 
the attaching roller 31 presses a member to be attached, and to 
expand and contract the attaching roller 31 desirably by the 
restoring force of the coil spring. 

The attaching roller used in the present invention does 
not require any mechanism for controlling attaching, any driving 
source, and any supply of a bonding agent at all. The attaching 
roller can be used only with maintenance to clean its surface 
periodically . 

Original gummed tape pieces in which adhesive strength 
is generated when it is made wet may be used instead of the adhesive 
tape pieces 2 used in the present invention. In this case, it 
will go well if the surface of the portion of a member to be attached 
is made wet in advance by a wetting unit (not-shown) , or if the 
gummed tape pieces adhering onto the attaching roller 31 are 
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pressed to sponge containing water or the like so as to get the 

gummed tape pieces wet. 

[Example] 

The usage and operation of a method and a device for 
5 attaching adhesive tape according to the present invention will 
be described below. 

As an embodiment, for example, roll-like adhesive tape 
2' having a width in a range of from 20 to 100 mm and a length 
of hundreds meters is prepared. As shown in Fig. 1, the roll-like 
10 adhesive tape 2' is set in a holder 3 of a tape feeding unit 10, 
and the head of the adhesive tape 2' is led to a cutter 11 through 
a gap between guide rolls 13. The cutter 11 cuts the adhesive 
tape 2' into a desired size, for example, a length in a range of 
from 50 to 100 mm. The tape feeding unit 10 discharges a plurality 
15 of cut tape pieces onto a conveyor belt 12 at suitable intervals. 
^^'t^^ the cut adhesive tape pieces 2 are put in alignment with 
thei'r adhesive surfaces down on the conveyor belt 12 having a rough 
surface doated with silicon. Thus, the adhesive tape pieces 2 
are readylto be taken out one by one in the order from the forward 
20 end side df the conveyor belt 12 by means of an attaching roller 
31 of an Attaching unit 30, 
^C^^fry(^ \ Since the conveyor belt 12 has a rough surface coated with 
silicon,! the paste surfaces of the adhesive tape pieces 2 are not 
bonded with the conveyor belt 12 even if the adhesive tape pieces 
25 2 are in \contact with the conveyor belt 12. 
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Now, the attaching roller 31 which has, for example, a 
diameter in a range of from 50 to 150<j) and a length in a range 
of from 60 to 200 mm is attached to the head of a hand 5 of a robot. 
The attaching roller 31 is moved to a position above the adhesive 
5 tape piece, closest to the forward end side of the conveyor belt, 
of the adhesive tape pieces 2,2, ... put on the conveyor belt 
12- 

While rolling the attaching roller 31 on the conveyor belt 
12, the attaching roller 31 is pressed onto the adhesive tape piece 
10 2 on the conveyor belt 12, so that the adhesive tape piece 2 is 
transferred to the attaching roller 31 from the conveyor belt 12. 

Four to six adhesive tape pieces 2, 2, ... are respectively 
brought into tight contact with the outer circumferential surface 
of one and the same attaching roller 31 without overlapping one 
15 another . 

[ince the outer circumferential layer of the cylindrical 
attaching roller 31 is made of a silicon rubber, the attaching 
roller 3l\can easily cling the adhesive tape by pressing the 
attaching roller 31 from the non-paste surface side of the adhesive 
20 tape pieceXmade of elastic and soft resin. 

Here, the plate-like body G is positioned by a positioning 
unit (not shown) in advance and is conveyed by a conveyor unit 
(not shown) . Then, the plate-like body G is conveyed to the 
vicinity of the adhesive tape attaching device 1, and is put on 
25 supporting rods 42 and 42. 
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soon as the plate-like body G is put on the supporting 
rods '42 and 42, absorption pads 21 and 21 of an absorption unit 
20 providfed outside fixed supports 43 and 43 absorb and fix the 
lower sur^ce of the plate-like body G, 
S^^jjv^^"^ ^ As shown in Fig. 2A, the attaching roller 31 is moved to 
a prj&detiermined position of the plate-like body G fixed by the 
absorptibn pads 21 and 21, and the attaching roller 31 is rolled, 
while beiVig pressed, on the plate-like body G in the position to 
be attached so that the adhesive tape piece 2 is transferred from 
10 the attaching roller 31 and attached onto the plate-like body G, 
In the sam4 manner, the adhesive tape pieces 2,2, , . . are attached 
sequentially to two or three places on the front surface of the 
plate-like i^ody G and two to four places on the back surface. 

Since the support portion of the attaching roller 31 and 
15 the robot hand 5 are connected to each other through a plate- 
like spring 32, flexibility of the plate-like spring 32 prevents 
excessive force of the attaching roller 31 from acting on the 
conveyor belt 12 or the plate-like body G even if the attaching 
roller 31 is intensively pressed onto the conveyor belt 12 or the 
20 plate-like body G. In addition, even if the plate-like body G 
is curved, it is not necessary to press the attaching roller 31 
along the curved surface accurately. That is, because of the 
flexibility of the spring 32, the attaching roller 31 can be put 
into tight contact with the curved surface if the attaching roller 
25 31 is pressed merely slightly close to the curved surface. 
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When a predetermined number of adhesive tape pieces 2 have 
been/ attached onto the opposite surfaces of the plate-like body 
G, the absorption pads 21 for absorbing and fixing the plate- 
like bod^AG are released, and the plate-like body G is conveyed 
5 to the next process by the conveyor means (not shown) . 

Although a preferred example has been described, the 
present invention is not limited to this, but various applications 
may be considered. 

Bodies of various shapes such as plate- like bodies, 
10 cylindrical bodies, cubic bodies, rectangular bodies, deformed 
solid bodies, etc. may be suitable as members to be attached. 

In addition, the plate-like body G may be a flat or curved 
glass plate, a panel material, a metal plate, a resin plate, or 
the like. A glass plate may be a single plate selected from a 
15 reinforced glass plate, a half -reinforced glass plate, a raw plate 
and so on; or a combined glass plate in which a plurality of 
reinforced glass plates or a combination of reinforced glass and 
raw plate glass are bonded with each other with an intermediate 
film such as PVB, EVA, or the like or injected resin. 
20 Although the adhesive tape pieces 2, 2, • . , are obtained 

by cutting a roll-like adhesive tape 2 ' into a predetermined length 
by means of the cutter 11 of the tape feeding unit 10, the cut 
length may be changed variously on the way of cutting by a 
controller (not shown) , and the adhesive tape pieces 2, 2, ... 
25 different in cut size may be conveyed in mixture but with 
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regularity. In this case, the attaching roller 31 must receive 
the adhesive tape pieces 2, 2, ... in order based on information 
corresponding to the regularity in cutting. 

In such a manner, when there occurs necessity of attaching 

5 two kinds of adhesive tape pieces 2, 2, ... different in length 
to different portions of the one plate-like body G, it is possible 
to attach the adhesive tape pieces 2,2, ... each having a desired 
length to desired positions of the plate-like body G if the 
adhesive tape pieces 2, 2, ... cut into two kinds of sizes are 

10 conveyed in order with regularity. 

According to the present invention, with a simple 
structure, it is possible to attach adhesive tape pieces to desired 
positions, sequentially and automatically, at a plurality of 
places on the opposite surfaces of an article of various shapes, 

15 particularly, of a plate-like body having a curved surface. 

In addition, since an attaching roller and a robot hand 
which constitute an attaching unit are connected to each other 
through a plate spring, the attaching roller can follow the curved 
surface of the plate-like body by the flexibility of the plate 

20 spring when attaching is performed upon the curved surface. 

Accordingly, there is no fear that an excessive pressing force 
of the attaching roller is imparted to the plate-like body, so 
that the plate-like body can be prevented from being damaged. It 
is possible to attach adhesive tape pieces to the plate-like body 

25 having the curved surface with a moderate pressing force. 


- 18 - 


In addition, since the adhesive tape pieces adhering on 
the attaching roller are attached by a robot having high degrees 
of freedom, attaching posture to a member to be attached is not 
limited, but partial attaching of adhesive tape pieces can be 
5 realized. 

Further, since adhesive tape pieces come into tight 
contact with the outer circumferential surface of the attaching 
roller are attached one by one and little by little with the 
rotational movement of the roller, it is possible to attach the 

10 adhesive tape pieces to a member to be attached without producing 
bubbles or wrinkles. 

Furthermore, by extending the conveyor belt, it is 
possible to supply and exchange adhesive tape safely from the 
outside of the mechanical operation range of a robot or the like, 

15 The present disclosure relates to the subject matter 

contained in Japanese patent application No . Hei , 10-109587 filed 
on April 20, 1998 which is expressly incorporated herein by 
reference in its entirely. 

While only certain embodiments of the invention have been 

20 specifically described herein, it will apparent that numerous 
modification may be made thereto without departing from the spirit 
and scope of the invention. 
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